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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a solar-cell module having a 
high collecting efficiency, excellent durability, productivity and cost 
performance. 

SOLUTION: A cover film for the front surface (incident side) of a 
solar cell is prepared by sequentially laminating at least a heat- 
adhesive resin layer 2 and a mesh-like electrode 3 on a weather- 
resistant film 1. Further, a cover film for the rear surface is 
prepared by laminating a heat-adhesive resin layer 2' on a weather- 
resistant film V. The former is superposed on the surface of a 
transparent electrode 8 on the front surface of the solar cell, the 
latter is superposed on the surface of a substrate 5 on the rear 
surface of the solar cell, and both are laminated and integrated 
together by a vacuum laminate method, whereby a solar cell module 
100 is manufactured. 
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* NOTICES * 

JPO and MCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] The covering film for solar batteries which is a covering film for solar batteries by which a laminating is 
carried out to the outside of a solar battery, and is characterized by being formed by the layered product by which 
this covering film was used as the weatherproof film, and the laminating of a heat adhesive property resin layer and 
the mesh-like electrode was beforehand carried out to order. 

[Claim 2] The covering film for solar batteries according to claim 1 characterized by preparing the thin film layer of 
oxidation silicon or an aluminum oxide in said weatherproof film. 

[Claim 3] the covering film for solar batteries according to claim 1 or 2 with which it consist of the thin line section 
and the thick wire section, and width of face of the thin line section be characterize by be form in the range whose 
width of face of 0.1-100 micrometers and the thick wire section be 100 micrometers - 5 mm so that said mesh-like 
electrode may not bar the incidence of light and may take out the generated current outside efficiently. 
[Claim 4] The covering film for solar batteries according to claim 1 to 3 characterized by using Ag, Pt, aluminum, Cu, 
Sn, or SUS for said mesh-like electrode. 

[Claim 5] It is the manufacture approach of the covering film for solar batteries which comes to carry out the 
laminating of a heat adhesive property resin layer and the mesh-like electrode to a weatherproof film at order 
beforehand. The laminating of this weatherproof film and a heat adhesive property resin layer Coating of the heat 
adhesive property resin coating liquid to a weatherproof film, Or knockout coating of the heat adhesive property 
resin to a weatherproof film or the lamination of a weatherproof film and the heat adhesive property resin film 
produced beforehand, the manufacture approach of the covering film for solar batteries characterized by carrying 
out by whether it is ********. 

[Claim 6] The manufacture approach of the covering film for solar batteries according to claim 5 characterized by 
performing the laminating of the mesh-like electrode to said heat adhesive property resin layer by pattern coating of 
the conductive paste coating liquid using a printing means. 

[Claim 7] The manufacture approach of the covering film for solar batteries according to claim 5 characterized by 
performing the laminating of the mesh-like electrode to said heat adhesive property resin layer by the approach of 
vapor-depositing aluminum, Ag, or the Pt(s) in the shape of a pattern. 

[Claim 8] The manufacture approach of the covering film for solar batteries according to claim 5 characterized by 
performing the laminating of the mesh-like electrode to said heat adhesive property resin layer for the foil of 
aluminum, Cu, Sn, or SUS by the approach of patternizing by etching the approach of sticking with punching, or after 
sticking. 

[Claim 9] The solar cell module characterized by using said covering film for solar batteries according to claim 1 to 4 
for the outside of a solar battery. 



[Translation done.] 



http://www4jpdl.ncipLgojp/cg^ 2006/09/26 



JP,2000-243990,A [DETAILED DESCRIPTION] 



1 /6 s<— V 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the covering film used for the outside of a solar battery, its 
manufacture approach, and the solar cell module using the covering film. In more detail By considering the 
configuration of said covering film as the configuration the laminating of a heat adhesive property resin layer and the 
mesh-like electrode was beforehand carried out [ configuration ] to the weatherproof film Maintaining the engine 
performance of a solar cell module, the production process is simplified and it is related with the covering film for 
solar batteries which enabled it to realize improvement and low-cost-izing of productivity, its manufacture approach, 
and the solar cell module using the covering film. 
[0002] 

[Description of the Prior Art] Although the thing of various configurations is developed and, as for a solar cell 
module, the configuration is various conventionally The generation-of-electrical-energy layer into which both sides 
were inserted with the transparent electrode for front faces and the metal electrode for tooth backs is prepared on 
a substrate, and the eel section is formed. Further For example, on the eel section, Or the configuration by which a 
modularization is carried out to the field of both by the side of the eel section and a substrate by carrying out the 
laminating of the covering film for closure through a heat adhesive property resin layer is common. In the above, a 
substrate may be used for the front-face side of the eel section, and may be used for a tooth-back side. By the 
case where free and a substrate are used for the front-face side of the eel section, and the case where it uses for 
a tooth-back side, when using for the front-face side of the eel section that the formation sequence of the eel 
section formed on it becomes reverse, and a substrate, it differs in that it becomes an indispensable condition to 
use a transparent material for a substrate. 

[0003] Manufacture of such a solar cell module For example, when said substrate is used for the tooth-back side of 
the eel section, Prepare on a substrate the electrode which used the conductive metal, and a generation-of- 
electrical-energy layer is formed on it. Furthermore, after carrying out sequential formation of a transparent 
electrode and the mesh-like electrode and forming the eel section on it, Inserted the film of a heat adhesive 
property resin layer into the mesh-like electrode top or both fields, the covering film was made to deaerate, heat, 
stick by pressure and unite with them by superposition and the vacuum laminating method, and it was carried out by 
the approach of carrying out a modularization. 
[0004] 

[Problem(s) to be Solved by the Invention] However, a modularization is faced when such a manufacture approach is 
taken. The eel section, the film of a heat adhesive property resin layer, and a covering film are prepared 
independently, respectively. It is necessary to pile these up and to make it unify, and there is a problem which 
requires time and effort and time amount for preparation and the modularization of these members fundamentally, 
and it also sets to production of the eel section. When forming a mesh-like electrode on a transparent electrode and 
the defect was generated, the loss of a cost side also had the problem which becomes large. 

[0005] The place which it is made in order that this invention may solve the above troubles, and is made into the 
object The covering film itself used for the modularization of a solar battery on a weatherproof film By carrying out 
the laminating of the mesh-like electrode currently formed in the heat adhesive property resin layer and the 
outermost layer of drum of the eel section beforehand, constituting it, and taking the manufacture approach which 
the eel section is made to carry out heat adhesion, and unifies and carries out the modularization of this to it While 
being able to perform simplification of a production process, and speedup of manufacture and excelling in 
productivity, it is in offering the covering film for solar batteries which can also attain low cost-ization, its 
manufacture approach, and the solar cell module using the covering film. 
[0006] 

[Means for Solving the Problem] The aforementioned technical problem is solvable with the following this inventions. 
That is, invention indicated to claim 1 is a covering film for solar batteries by which a laminating is carried out to the 
outside of a solar battery, and consists of a covering film for solar batteries characterized by being formed by the 
layered product by which this covering film was used as the weatherproof film, and the laminating of a heat adhesive 
property resin layer and the mesh-like electrode was beforehand carried out to order. 
[0007] The following operation effectiveness is acquired by taking such a configuration. 

** Since the base material of a covering film is a weatherproof film, the weatherability of the solar cell module using 
this can improve, and the stability in configuration status can also raise dependability increase and over a long 
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period of time. 

** It is the configuration that the covering film was used as the weatherproof film and the laminating of a heat 
adhesive property resin layer and the mesh-like electrode was beforehand carried out to order, and since the 
number of members in the case of a modularization can be lessened, a production process can be simplified. 
Moreover, since a mesh-like electrode has thin thickness, in case it sticks a covering film on the outside of the eel 
section, by deaeration of the vacuum laminating method, heating, and sticking by pressure, from the gap of a mesh- 
like electrode, heat adhesive property resin can be easily exposed to a front face, and can paste it up on the front 
faces (transparent electrode etc.) of the eel section good. 

** Since a heat adhesive property resin layer and a mesh-like electrode can be prepared with the lamination means 
of continuous system, a coating means, a vacuum evaporationo means, etc. on it by using a long weatherproof film 
as a base material by double width also in manufacture of a covering film again, productivity is good, the productivity 
as the whole including a modularization can be raised and reduction of a manufacturing cost also becomes possible. 
[0008] Invention indicated to claim 2 consists of a covering film for solar batteries according to claim 1 
characterized by preparing the thin film layer of oxidation silicon or an aluminum oxide in said weatherproof film. 
[0009] Since the gas barrier nature of a steam and others improves by the thin film layer of oxidization silicon or an 
aluminum oxide in addition to the operation effectiveness of invention indicated to claim 1 by taking such a 
configuration, degradation of a solar cell module can be controlled and dependability can be raised over a long period 
of time [ the ]. 

[0010] it consist of the thin line section and the thick wire section, and the width of face of the thin line section 
consist of a covering film according to claim 1 or 2 for solar batteries characterize by be form in the range whose 
width of face of 0.1-100 micrometers and the thick wire section be 100 micrometers - 5 mm so that invention 
indicated to claim 3 take out efficiently outside the current which said mesh-like electrode did not bar the incidence 
of light, and be generated. 

[001 1] As for the above-mentioned mesh-like electrode, it is desirable to spread a thin electrode around 
configurations, such as the shape of the shape of the shape of the shape of a gear tooth of a comb and a stair and 
a grid and a vein, and it is desirable to also combine and prepare the thick electrode which serves as the chief editor 
to whom the collected currents are passed collectively. When the width of face of the above-mentioned thin line 
section is less than 0.1 micrometers, it is not desirable in order for the formation itself to become difficult, and for 
the width of face exceeding 100 micrometers not to have the need and to reduce the incidence of light gradually. 
Moreover, although the width of face of the thick wire section may be set up in order that a minimum may 
distinguish from the thin line section, and it may be still smaller, it is desirable to carry out an upper limit to to 5mm. 
It is not desirable in order for the width of face exceeding 5mm not to have the need and to reduce the incidence of 
light. 

[0012] In addition to the operation effectiveness of invention indicated to claims 1 or 2, by taking such a 
configuration, the current which could suppress lowering of the incidence of the light by the mesh-like electrode to 
the minimum, and was generated can be efficiently taken out now outside. 

[0013] Invention indicated to claim 4 consists of a covering film for solar batteries according to claim 1 to 3 
characterized by using Ag, Pt, aluminum, Cu, Sn, or SUS for said mesh-like electrode. 

[0014] Since in addition to the operation effectiveness of invention indicated to claim 1 thru/or either of 3 by taking 
such a configuration Ag, Pt, aluminum, Cu, Sn, and SUS have good conductivity and it excels also in endurance, the 
current collection function of a mesh-like electrode is raised, the ejection to the efficient exterior of a current 
becomes possible, and it can be made what was excellent also in the endurance of the mesh-like electrode itself. 
[0015] Invention indicated to claim 5 is the manufacture approach of the covering film for solar batteries which 
comes to carry out the laminating of a heat adhesive property resin layer and the mesh-like electrode to a 
weatherproof film at order beforehand. The laminating of this weatherproof film and a heat adhesive property resin 
layer Coating of the heat adhesive property resin coating liquid to a weatherproof film. Or it consists of knockout 
coating of the heat adhesive property resin to a weatherproof film or lamination of a weatherproof film and the heat 
adhesive property resin film produced beforehand, and the manufacture approach of the covering film for solar 
batteries characterized by carrying out by whether it is ********. 

[0016] By taking such a manufacture approach, the laminating of the heat adhesive property resin layer can be 
carried out with a continuous processing means on it using a long weatherproof film by double width. Therefore, 
since it can respond easily to amplification of the range of the thickness of a heat adhesive property resin layer, or 
large-area-izing and can be processed at high speed, improvement and low-cost-izing of productivity can be 
attained. 

[0017] Invention indicated to claim 6 consists of the manufacture approach of the covering film for solar batteries 
according to claim 5 characterized by performing the laminating of the mesh-like electrode to said heat adhesive 
property resin layer by pattern coating of the conductive paste coating liquid which used the printing means. 
[0018] Although various approaches can be used for formation of the mesh-like electrode to a heat adhesive 
property resin layer top, printing means, such as screen-stencil and gravure, can be used suitably. By using such a 
printing means, possible [ continuation printing to the letter base material* of rolling up ], even if the pattern of a 
mesh-like electrode is a fine complicated pattern, platemaking and printing can form a mesh-like electrode easily 
satisfactory. Moreover, especially, although various conductive metal pastes can be used for a conductive paste, 
while Ag paste and Pt paste are excellent in conductivity, they are desirable at a point excellent also in the 
formation fitness of a thin line. 
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[0019] Invention indicated to claim 7 consists of the manufacture approach of the covering film for solar batteries 
according to claim 5 characterized by performing the laminating of the mesh-like electrode to said heat adhesive 
property resin layer by the approach of vapor-depositing aluminum, Ag, or the Pt(s) in the shape of a pattern. 
[0020] The approach of vapor-depositing in the shape of [ above-mentioned ] a pattern may be vapor-deposited in 
the shape of a pattern using a mask, and after vacuum evaporationo, may be etched in the shape of a pattern, and 
may be patternized. When vapor-depositing in the shape of a pattern using a mask, when formation is a difficult 
pattern, with one mask, it can also vapor-deposit using two kinds of masks. Such an approach is suitable when 
forming the thickness of a mesh-like electrode thinly like hundreds of A - thousands of A. 

[0021] Moreover, invention indicated to claim 8 consists of the manufacture approach of the covering film for solar 
batteries according to claim 5 characterized by performing the laminating of the mesh-like electrode to said heat 
adhesive property resin layer for the foil of aluminum, Cu, Sn, or SUS by the approach of patternizing by etching the 
approach of sticking with punching, or after sticking. 

[0022] Such a manufacture approach especially is suitable when forming the thickness of a mesh-like electrode 
thickly like several micrometers - hundreds of micrometers, and it can carry out the laminating of the mesh-like 
electrode easily by selecting the thickness of the above-mentioned metallic foil suitably. Moreover, adhesive 
improvement layers, such as a priming coat, can also be prepared in the lamination side of the above-mentioned 
metallic foil if needed. 

[0023] And it consists of a solar cell module with which, as for invention indicated to claim 9, said covering Film for 
solar batteries according to claim 1 to 4 is characterized by being used for the outside of a solar battery. 
[0024] By taking such a configuration, the outstanding function and outstanding engine performance which the 
covering Film of invention indicated to claim 1 thru/or either of 4 has can be easily given to a solar battery, and the 
engine performance and the solar cell module which was excellent in dependability and proFrtability over a long 
period of time can be offered with sufficient productivity. 
[0025] 

[Embodiment of the Invention] Below, the gestalt of the operation of a solar cell module which used the covering 
film for solar batteries of this invention and it is explained using a drawing. However, this invention is not limited to 
these drawings. The covering film for solar batteries concerning this invention can take a configuration as shown in 
dra wing 1 and drawing 2 . That is, drawing 1 and drawing 2 are type section drawings showing the configuration of 
one example of the covering film for solar batteries of this invention, respectively. 

[0026] The covering film 10 for solar batteries shown in drawing 1 consists of a weatherproof film 1 which serves as 
a base material at least, and a mesh-like electrode 3 by which the laminating was further carried out to the heat 
adhesive property resin layer 2 by which the laminating was carried out to the field of one of these on it. While the 
weatherproof film 1 has weatherability, it is transparent. And abrasion-proof nature, It is desirable to thrust and to 
excel also in the gas barrier nature of a steam besides mechanical strengths, such as reinforcement, and others. For 
example, polyvinyl fluoride film (henceforth, PVF film), Fluororesin system films, such as an ethylene- 
tetrafluoroethylene copolymer film (following and ETFE resin film), A polycarbonate film, a polyarylate film, a 
polyether sulphone film, The poly ape phone film, a polyacrylonitrile film, a weatherproof polyethylene terephthalate 
film, A cellulose cellulose acetate film, an acrylic resin film, a weatherproof polypropylene film, glass fiber 
consolidation polyester film, a glass fiber consolidation acrylic resin film, a glass fiber consolidation polycarbonate 
film, etc. can be used. These may use an independent film and may use the laminated film which carried out the 
laminating of the two or more sorts. 

[0027] In case the heat adhesive property resin layer 2 carries out the laminating of the covering film to the outside 
of a solar battery by the vacuum laminating method etc., in functioning as hot glue and also being irregular on the 
surface of a solar battery, the function as a filler to bury the irregularity is also needed. Therefore, while the heat 
adhesive property resin used for the heat adhesive property resin layer 2 has a good heat adhesive property to the 
front face (a transparent electrode or substrate) of said weatherproof film and a solar battery, it is desirable to have 
moderate heat flow rate kinesis. 

[0028] As such heat adhesive property resin, an ethylene-vinylacetate copolymer, The ethylene and the alpha olefin 
copolymer which carried out the polymerization using the single site catalyst, An ethylene-methyl-acrylate 
copolymer, an ethylene-ethyl-acrylate copolymer, An ethylene-acrylic-acid copolymer, an ethylene-methacrylic- 
acid copolymer, a line — everything but low density polyethylene, acrylic resin, and silicone system resin The 
elastomer of a polystyrene system, a polyolefine system, a polydien system, a polyester system, a polyurethane 
system, a fluororesin system, and a polyamide system etc. can be used, and it can be used, being able to choose 
what is suitable according to the construction material of a laminating side out of these. Moreover, in order to raise 
the weatherability, a cross linking agent, an ultraviolet ray absorbent, a coupling agent, etc. can be used for these 
heat adhesive property resin, mixing to it suitably. 

[0029] Next, the mesh-like electrode 3 prepared on said heat adhesive property resin layer 2 It is what is prepared 
in order to prepare on transparence conductive layers, such as ITO by the side of the incidence of the light of a 
solar battery, and to take out the generated current outside efficiently originally. In this invention While enabling it to 
perform the formation still more easily by preparing this beforehand on it with the heat adhesive property resin layer 
2 at a covering film side, the production process of a solar cell module is simplified and it enables it to improve the 
productivity. Since such a mesh-like electrode 3 is previously explained including the formation approach, 
explanation is omitted here. 

[0030] In the configuration of the covering film 10 for solar batteries shown in said drawing 1 , the covering film 20 
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for solar batteries shown in drawing 2 is the configuration of having added and established the gas barrier layer 4 of 
a steam and others between the weatherproof film 1 and the heat adhesive property resin layer 2 in order to raise 
the gas barrier nature of the steam and others further. 

[0031] As a gas barrier layer 4 of such a steam and others, the films and coats of high barrier nature resin, such as 
a polyvinylidene chloride besides the thin film layer of inorganic oxides, such as oxidation silicon (SiOX) and an 
aluminum oxide, can be used, and these may carry out the laminating of each independently, and it may carry out a 
laminating combining plurality. As for the gas barrier layer 4 of free, and these steam and others, it is desirable to 
excel also in transparency and weatherability, while excelling in the gas barrier nature of a steam and others, and 
especially the thin film layer by vacuum evaporationo of oxidation silicon (SiOX) or an aluminum oxide is suitable 
from this point 

[0032] moreover, between the weatherproof film 1 and the heat adhesive property resin layer 2 The need is 
accepted in order to raise functionality. Furthermore, as a ** ultraviolet-rays filter layer TiO<SUB>2 whose mean 
particle diameter is 1-1000nm, Ce02, ZnO, and alpha-Fe 203 etc. — as the transparence resin layer which 
distributed the particle, and a ** infrared filter layer Sn02 etc. — the transparence resin layer which distributed the 
particle of a metallic oxide — it can ** thrust and the laminating of the biaxial drawing nylon film layer etc. can also 
be carried out as an improvement layer in on the strength. 

[0033] As mentioned above, in the case of the format that a reflecting layer is prepared in a tooth-back side, and 
incidence of light is performed only from a front-face side, the solar battery element on which the covering films 10 
and 20 for solar batteries shown in drawing 1 and drawing 2 stick this can use it for the front-face side, and can use 
the covering film of the configuration except the mesh-like electrode 3 for a tooth-back side from the configuration 
of the covering films 10 and 20. Moreover, in the case of the format of the bright film mold solar battery with which 
a solar battery element make incidence of light both sides of a front face and a tooth back, since transparent 
electrodes, such as UO, be prepare in both sides of a generation of electrical energy layer, it can be use for the 
field of both sides by, for example, use the thing excluded the heat adhesive property resin layer 2 from the covering 
film for solar batteries ( 10 or 20) showed in drawing 1 or drawing 2 instead of the substrate of solar battery element 
formation. 

[0034] Drawing 3 is image drawing explaining the current collection function of an example of the mesh-like 
electrode prepared in the innermost side of the covering film for solar batteries of this invention. In drawing 3 , the 
mesh-like electrode 3 consists of the thin line section of the shape of a grid spread around on the surface of 
[ whole ] the solar battery, and the thick wire section which is connected with the thin line section and serves as 
the chief editor, and a current is efficiently taken out outside by flow as shown in an arrow head. 
[0035] Drawing 4 is type section drawing showing the configuration of one example of the solar cell module which 
used the covering film for solar batteries of this invention. That is, the solar cell module 100 shown in drawing 4 is 
the configuration that the laminating of the weatherproof film 1 from a front-face side (side in which light carries out 
incidence), the gas barrier layer 4 of a steam and others, the heat adhesive property resin layer 2, the mesh-like 
electrode 3, a transparent electrode 8, the generation-ot^electrical-energy layer 7, a metal electrode 6, a substrate 
5, heat adhesive property resin layer 2', and weatherproof film V was carried out to order. 

[0036] Such a solar cell module 100 For example, the metal electrode 6 according to vacuum evaporationo of high 
reflection factor metals, such as Ag, to a substrate 5 top, The ZnO layer of the texture structure by sputtering or 
the CVD method is preferably prepared on it. Form the generation-ot^electrical-energy layer 7 and a transparent 
electrode 8 in order on it, and the eel section (solar battery element) is formed. The covering film of the 
configuration moreover shown in drawing 2 , i.e., a configuration of having carried out the laminating of the gas 
barrier layer 4 of a steam and others, the heat adhesive property resin layer 2, and the mesh-like electrode 3 to 
order on the weatherproof film 1, is piled up so that the mesh-like electrode 3 may touch a transparent electrode 8. 
Moreover, another field of the eel section, The covering film of a configuration of having carried out the laminating of 
heat adhesive property resin layer 2' to one field of weatherproof film V is laid on top of the field of a substrate 5 so 
that the heat adhesive property resin layer 2' may touch a substrate 5. Namely, by the vacuum laminating method It 
is heated and stuck by pressure and can manufacture easily a vacuum deairing and by unifying. 
[0037] In the configuration of said solar cell module 100, although it is desirable to have the thermal resistance 
which is equal to vacuum evaporationo of metals, such as an electrode besides the reinforcement as a substrate, its 
heat treatment, etc., and to excel also in weatherability further as for a substrate 5 and it does not limit it 
especially, with a film besides metallic foils, such as SUS, a polyamidoimide film, a polyarylate film, a polyester imide 
fluororesin film, a fluororesin system film, a polyethylenenaphthalate film, a polyether sulphone film, etc. can be 
suitably used for it, for example. 

[0038] Although especially definition was not carried out but an amorphous silicon, polish recon, microcrystal silicon, 
amorphous silicon germanium, an II— VI group compound semiconductor, etc. were used also about the generation- 
of-electrical-energy layer 7, the thing using others and crystal system silicon or some organic solar batteries can 
also be used. 

[0039] The solar cell module 100 of such a configuration by manufacturing by the above manufacture approaches 
Since the covering film which carries out a laminating to the front-face side of the eel section, i.e., a transparent 
electrode top, carries out the laminating of the heat adhesive property resin layer 2 and the mesh-like electrode 3 
to the weatherproof film 1 beforehand and is constituted Since the covering film which can take out efficiently the 
current generated in the eel section outside, and carries out a laminating to the tooth-back side of the eel section 
carries out the laminating of heat adhesive property resin layer 2' to weatherproof film 1* beforehand and is 
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constituted The number of members in the case of a modularization decreases, a process is simplified, and 
productivity can be raised. 

[0040] Moreover, since it is not on the transparent electrode 8 of the eel section and formation of the meshHike 
electrode 3 can be formed on the heat adhesive property resin layer 2 of a covering film, there is little constraint at 
the time of formation, and it can form the meshHike electrode 3 of a desired configuration with sufficient 
productivity easily. Furthermore, since it is not necessary to treat with an independent film, the handling at the time 
of a laminating becomes easy even if thin since the laminating is beforehand carried out to the weatherproof film 1 
and 1\ and the heat adhesive property resin layer 2 and 2' can make it necessary minimum thickness, productivity 
can also be raised with reduction of ingredient cost. Therefore, it is cheap and the solar cell module excellent in the 
engine performance can be manufactured with sufficient productivity. 
[0041] 

[Example] An example and the example of a comparison are given to below, and this invention is explained to it still 
more concretely. 

(Example 1) Using a SUS foil as a substrate for eel section formation, Ag was vapor-deposited in thickness of 
1000A as an electrode which served as the reflecting layer on it, on it, the ZnO layer was vapor-deposited in 
thickness of 1000A with the CVD method, and the electrode by the side of a tooth back was prepared. 
Subsequently, on the above-mentioned ZnO layer, after making 500A in thickness, and i layers into 4000A in 
thickness and making the laminating of the p layers for n layers of an amorphous silicon (a-Si) to 200A in thickness 
with PE(Plasma enhanced)-CVD method as a generation-of-electrical-energy layer, further, the ITO layer was 
prepared by sputtering as a transparent electrode for front faces on it at 1000A in thickness, and the eel section by 
the a~Si:H thin film was produced. 

[0042] On the other hand, as a covering film for closure of the above-mentioned eel section, on the covering film for 
front faces As a weatherproof film, an ethylene-tetrafluoroethylene copolymer film (following and ETFE copolymer 
film) (transparence) with a thickness of 50 micrometers is used. To the field of one of these as a heat adhesive 
property resin layer The coat of the ethylene-vinylacetate copolymer (henceforth, EVA copolymer) is extruded and 
carried out to 30 micrometers in thickness, and it carries out a laminating to it. On it further with a screen-stencil 
method By butyl acetate, Ag paste which carried out viscosity control was applied to the shape of a pattern, it 
dried, and the laminated film which prepared the mesh-like electrode was produced. Moreover, on the covering film 
for tooth backs, the laminated film which extruded the EVA copolymer in thickness of 30 micrometers, and carried 
out the coat to the ETFE copolymer film with a thickness [ said ] of 50 micrometers as a heat adhesive property 
resin layer was produced. 

[0043] next, in the front face (ITO stratification plane) of said eel section The mesh-like electrode surface of the 
covering film for front faces is made to counter, and it piles up. In the tooth back (SUS foil surface) of the eel 
section After having made the EVA copolymer stratification plane of the covering film for tooth backs counter, piling 
up and preparing the lead wire by aluminium foil in an edge further, the vacuum deairing was carried out by the 
vacuum laminating method, and at 150 degrees C, it was heated and stuck by pressure for 20 minutes, and unified, 
and the a-Si:H thin film mold solar cell module of an example 1 was manufactured. In addition, in manufacture of the 
above-mentioned eel section and a covering film, and manufacture of the solar cell module using these, there was 
especially no problem, and since there were few members which carry out the laminating of also in the case of a 
modularization and handling fitness also had it it was able to manufacture with productivity simply [ actuation ] and 
sufficient. [ good ] 

[0044] In order to carry out comparative evaluation of the engine performance, quality and the ease of manufacture, 
and the productivity about the a~Si:H thin film mold solar cell module manufactured by the approach of said example 
1, (Example 1 of a comparison) The a-Si:H thin film mold solar cell module of the same configuration as an example 
1 The conventional approach, That is, the eel section with the covering film of a front face and a tooth back, a heat 
adhesive property resin film, and a substrate (solar battery element) was produced independently, respectively, 
these were collectively manufactured by the approach of carrying out a laminating and unifying by the vacuum 
laminating method, and it considered as the a~Si:H thin film mold solar cell module of the example 1 of a comparison. 

[0045] Specifically, it is as follows. About formation of the eel section, Ag vacuum evaporationo layer with a 
thickness of 1000A and a ZnO vacuum evaporationo layer with a thickness of 1000A are prepared in the SUS foil of 
a substrate as an electrode by the side of a tooth back. As a generation-of-electrical-energy layer, on it n layers of 
an amorphous silicon (500A in thickness). Until it prepares i layers (4000A in thickness), and p layers (200A in 
thickness) in order and prepares an ITO vacuum evaporationo layer with a thickness of 1000A as an electrode for 
front faces on it further It was processed like the example 1, and further, on the ITO vacuum evaporationo layer, Ag 
paste liquid was applied to the shape of a pattern, it dried, the mesh-like electrode was formed by the screen- 
stencil method, and the eel section with a substrate for example of comparison 1 was produced. 
[0046] On the other hand, the film was produced using a T die as a heat adhesive property resin layer, and the EVA 
copolymer film with a thickness of 30 micrometers was prepared as an independent heat adhesive property resin 
film. Moreover, the ETFE copolymer film with a thickness of 50 micrometers was prepared for the covering film, and 
it considered as the covering film common to the object for front faces, and tooth backs. 

[0047] Next, said covering film has been piled up and arranged through said heat adhesive property resin film (EVA 
copolymer film), respectively, and the vacuum deairing was carried out by the vacuum laminating method, and at 150 
degrees C, for 20 minutes, it heated, was stuck to the front face (mesh-like electrode surface) and tooth back (SUS 
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foil surface) of said eel section by pressure, and united with them, and the a-Si:H thin film mold solar cell module of 
the example 1 of a comparison was manufactured. In addition, in manufacture of each part material of the above- 
mentioned eel section, a heat adhesive property resin film, and a covering film, and manufacture of the solar cell 
module using these, although manufacture of each part material has been manufactured especially satisfactory At 
the process of a modularization, there are many members, and a heat adhesive property resin film (30 micrometers 
in thickness), i.e., an EVA copolymer film, is thin, and it is flexible, and was easy to be extended, and since slipping 
nature was not good, either, it was easy to produce sag, a wrinkling, etc. and actuation took skill, and productivity 
fell. 

[0048] In order to evaluate a solar-battery property about the solar cell module of the above-mentioned example 1 
and the example 1 of a comparison, ** photoelectric conversion efficiency [eta] and **Fill of each sample after 
performing the irradiation test of 2000 hours under the first stage and 1sun When Factor is measured, the value of 
the solar cell module of an example 1 by **0.82 **11.5% As for the solar cell module of an example 1, the thing of 
the example 1 of a comparison, the EQC, or the property factor value beyond it was acquired for the value of the 
solar cell module of the example 1 of a comparison by the conventional manufacture approach by **0.80 **11.3%. 
[0049] 

[Effect of the Invention] As mentioned above, as explained in detail, while excelling in dependability the engine 
performance and over a long period of time according to this invention, the processing suitability at the time of 
manufacture and productivity are good, and do so the effectiveness that the covering film for solar batteries 
excellent also in profitability, its manufacture approach, and the solar cell module using the covering film can be 
offered. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is type section drawing showing the configuration of one example of the covering film for solar 
batteries of this invention. 

[ Drawing 2] It is type section drawing showing the configuration of one another example of the covering film for 
solar batteries of this invention. 

[D rawing 3] It is image drawing explaining the current collection function of an example of the mesh-like electrode 
prepared in the innermost side of the covering film for solar batteries of this invention. 

[Dr awing 4] It is type section drawing showing the configuration of one example of the solar cell module using the 
covering film for solar batteries of this invention. 
[Description of Notations] 

1 and V weatherability film 

2 and 2' heat adhesive property resin layer 

3 Mesh-like Electrode 

4 Gas Barrier Layer of Steam and Others 

5 Substrate 

6 Metal Electrode 

7 Generation-of^Electrical-Energy Layer 

8 Transparent Electrode 

10 20 Covering film for solar batteries 
100 Solar Cell Module 

[Translation done.] 
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